Asphyxiating thoracic dystrophy, also known as Jeune syndrome, is an inherited disorder of bone growth characterized by a narrow chest, short ribs, shortened bones in the arms and legs, short stature, and extra fingers and toes (polydactyly). Additional skeletal abnormalities can include unusually shaped collarbones (clavicles) and pelvic bones, and and cone-shaped ends of the long bones in the arms and legs. Many infants with this condition are born with an extremely narrow, bell-shaped chest that can restrict the growth and expansion of the lungs. Life-threatening problems with breathing result, and people with asphyxiating thoracic dystrophy may live only into infancy or early childhood. However, in people who survive beyond the first few years, the narrow chest and related breathing problems can improve with age.
Some people with asphyxiating thoracic dystrophy are born with less severe skeletal abnormalities and have only mild breathing difficulties, such as rapid breathing or shortness of breath. These individuals may live into adolescence or adulthood. After infancy, people with this condition may develop life-threatening kidney (renal) abnormalities that cause the kidneys to malfunction or fail. Heart defects and a narrowing of the airway (subglottic stenosis) are also possible. Other, less common features of asphyxiating thoracic dystrophy include liver disease, fluid-filled sacs (cysts) in the pancreas, dental abnormalities, and an eye disease called retinal dystrophy that can lead to vision loss.
Frequency
Asphyxiating thoracic dystrophy affects an estimated 1 in 100,000 to 130,000 people.
Causes
Mutations in at least 11 genes have been found to cause asphyxiating thoracic dystrophy. Genetic changes in the IFT80 gene were the first to be associated with this condition. Later, researchers discovered that mutations in another gene, DYNC2H1, account for up to half of all cases. Mutations in other genes each cause a small percentage of cases. In total, about 70 percent of people with asphyxiating thoracic dystrophy have mutations in one of the known genes.
The genes associated with asphyxiating thoracic dystrophy provide instructions for making proteins that are found in cell structures called cilia. Cilia are microscopic, finger-like projections that stick out from the surface of cells. The proteins are involved in a process called intraflagellar transport (IFT), by which materials are carried to and from the tips of cilia. IFT is essential for the assembly and maintenance of these cell structures. Cilia play central roles in many different chemical signaling pathways, including a series of reactions called the Sonic Hedgehog pathway. These pathways are important for the growth and division (proliferation) and maturation (differentiation) of cells. In particular, Sonic Hedgehog appears to be essential for the proliferation and differentiation of cells that ultimately give rise to cartilage and bone.
Mutations in the genes associated with asphyxiating thoracic dystrophy impair IFT, which disrupts the normal assembly or function of cilia. As a result, cilia are missing or abnormal in many different kinds of cells. Researchers speculate that these changes alter signaling through certain signaling pathways, including the Sonic Hedgehog pathway, which may underlie the abnormalities of bone growth characteristic of asphyxiating thoracic dystrophy. Abnormal cilia in other tissues, such as the kidneys, liver, and retinas, cause the other signs and symptoms of the condition.
Asphyxiating thoracic dystrophy is part of a group of disorders known as skeletal ciliopathies or ciliary chondrodysplasias, all of which are caused by problems with cilia and involve bone abnormalities. Several of these disorders, including asphyxiating thoracic dystrophy, are sometimes classified more specifically as short rib-polydactyly syndromes (SRPSs) based on their signs and symptoms. Some researchers believe that SRPSs would be more accurately described as a spectrum with a range of features rather than as separate disorders.
Inheritance Pattern
This condition is inherited in an autosomal recessive pattern, which means both copies of the gene in each cell have mutations. The parents of an individual with an autosomal recessive condition each carry one copy of the mutated gene, but they typically do not show signs and symptoms of the condition. 
Other Names for This Condition

